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, , Black-Scholes .
, ( , BS ) .
$dS$
$\frac{t}{S_{t}}=\mu_{t+dW_{t}}$ (1)
, $S_{t}$ , $\mu,\sigma$ , $dW_{t}$
. $S_{t}$ (1) , $t+\tau$ $t$ $C_{t}$
,
$dC_{t}=( \frac{\partial C_{t}}{\partial t}+\frac{1\partial^{2}C,}{2\partial S_{t}^{2}}\sigma^{2}S^{2}+\frac{\partial C_{t}}{\partial S_{t}}w,)dt+\frac{\partial C_{t}}{\partial S_{t}}d_{t}dW$ , (2)
. (2) ( )\partial C/\partial St $5_{t}dW_{t}$ .
1 , $\partial C/\partial S_{t}$ ( $\Delta$ , ) (
) .
.
( ) , $r$ (
). , (3) BS .
$\frac{\partial C_{t}}{\partial t}+\frac{1}{2}\sigma^{2}S_{t}^{2}\frac{\partial^{2}C_{t}}{\partial S_{t}^{2}}+rS_{\ell}\frac{\partial C_{t}}{\partial S_{t}}=rC_{\ell}$ (3)
(3) , $C_{+r}={\rm Max}$($S_{t+\tau}$ -K,0)( 1 )
, (4)(Black-Scholes , , BS ) .
$C,$ $=S_{t} \Phi(\frac{\log(S/K)+(r+\sigma^{2}/2k}{\sigma\sqrt{\tau}})-Ke^{-r\tau}\Phi(\frac{\log(S_{t}/K)+(r-\sigma^{2}/2)\tau}{\sigma\sqrt{\tau}})$ (4)
$\Phi(y)=\iota_{\infty}^{y}\frac{1}{\sqrt{2\pi}}-x^{2}/2\$ (5)
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$dC,$ $=\Delta,dS_{t}+r(C_{t}-\Delta_{t}S_{t}\nu t$ (9)
$t$ $\Delta_{t}$ , $t$ $t+\tau$ (10) .
$C_{t+\tau}-C_{t}= \int_{t}^{t+\tau}\Delta_{Il}dS_{ll}+\int_{t}^{+f}r(C_{ll}-\Delta_{tl}S, \mu_{u}$ (10)
(\Pi \Pi ,.,., ) (11) , BS $0$ .
$\prod_{t,t+t}\equiv C_{t+t}-C,$ $- \int_{t}^{+\tau}\Delta_{ll}dS_{ll}-\int^{+t}r(C_{ll}-\Delta_{l}S,\mathfrak{p}_{u}$ (11)
$C_{t}$ BS *7‘$\sqrt{}$‘
$E,\backslash \ovalbox{\tt\small REJECT}_{t.t+}^{\nearrow ffl}r$? ‘ ,,
$N$
$\pi_{t.l+t}$ .
$\pi_{t,t+\tau}\equiv\dot{C}_{t+f}-C,$ $- \sum_{n-0}^{N-1}\Delta,(S_{t_{\hslash\star 1}}-S_{n})-\sum_{n=0}^{N-1}r(C, -\Delta_{t}S_{t})\frac{\tau}{N}$
(12)
, $E,(\pi_{t.t+r})$ $0$ .
, Figlewski[19891, B\mbox{\boldmath $\sigma$}mlm\sim Kogan/Lo[200O] ,
BS , SV .
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, $dW^{\iota}$ , $dW^{2}$ $\rho$ , $\sigma_{t}$ $\mathfrak{h}a$
$(-\kappa\sigma_{t})$ $v$ $S_{t}$ .
, $dC_{t}$ (15) .
$dC_{t}=( \frac{\partial C_{t}}{\partial t}+\frac{1}{2}\sigma^{2}S_{t}^{2}\frac{\partial^{2}C_{l}}{\partial S^{2}}+\mu_{t}\Delta_{t}+(-\kappa\sigma)\frac{\partial C_{t}}{\partial\sigma_{t}}+\frac{1}{2}v^{2}\frac{\partial^{2}C_{\ell}}{\partial\sigma_{t}^{2}}+v\sigma_{t}S_{t}\rho\frac{\partial^{2}}{\partial S_{t}\partial,+v\frac{C_{t}\partial C_{t}\sigma_{\iota}}{\partial\sigma_{t}}}1_{d\tilde{W}_{t}^{2}}^{dt}+\sigma_{t}S_{t}\Delta,d\tilde{W}_{t}^{1}$
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SV (16) .
$\frac{\partial C_{t}}{\partial t}+\frac{1}{2}\sigma_{l}^{2}S_{t}^{2}\frac{\partial^{2}C_{t}}{\partial S_{t}^{2}}+\frac{1}{2}v^{2}\frac{\partial^{2}C_{t}}{\partial\sigma_{t}^{2}}+v\sigma_{t}S\rho\frac{\partial^{2}C_{t}}{\partial S_{t}\partial\sigma_{t}}+rS_{\ell}\Delta_{\ell}+((-\kappa\sigma_{t})-\lambda_{t})\frac{\partial C_{l}}{\partial\sigma_{t}}=rC_{t}$
(16)
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$dC_{t}=(C_{t}- \Delta_{t}S_{t})rdt+\Delta_{t}dS_{t}+\lambda_{t}\frac{\partial C_{\iota}}{\partial\sigma}dt+v\frac{\partial C_{t}}{\partial\sigma}dW_{t}^{2}$
(17)
$t$ $\Delta_{t}$ , $t$ $t+\tau$ (18) .
$C_{+r}-C_{t}= \int^{+r}(C_{u}-\Delta_{u}S_{u})rdu+\int^{rightarrow}\Delta_{u}dS_{u}+\int^{+\tau}\lambda_{u}\frac{\partial C_{u}}{\partial\sigma_{u}}du+\int^{\star t}v\frac{\partial C_{u}}{\partial\sigma_{u}}d\tilde{W}_{u}^{2}$
(18)
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(19) $t$ , $\partial C_{ll}/\partial\sigma_{lt}$ . $\lambda_{u}[\sigma_{u}]$
, $t$ , Ito-Taylor (Milstein[1995]). ,
$g(S_{t},\sigma_{t})\equiv\lambda_{t}[\sigma_{t}](\partial C, /\partial\sigma,)$ , Ito-Taylor (20) .
$\int^{+\tau}g(S_{l},\sigma_{u})du=\int^{+\tau}g(S,,\sigma,)+S\int g(S_{ll’},\sigma_{l/’})du’du$ (20)
, $S=\frac{\partial}{\partial t}+\mu S,$ $\frac{\partial}{\partial S_{\ell}}+(-\kappa\sigma_{t})\frac{\partial}{\partial\sigma_{t}}+\frac{1}{2}\sigma_{t}^{2}S^{2}\frac{\partial^{2}}{\partial S_{t}^{2}}+\frac{1}{2}v^{2}\frac{\partial^{2}}{\partial\sigma_{t}^{2}}+v\sigma_{t}S_{t}\frac{\partial^{2}}{\partial\sigma,\partial S}$
. (20) 2 Ito-Taylor $Aa$ 2 Ito-Taylor
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$E,( \int^{+f}g(S_{l\ell},\sigma_{\ell})du)=\tau[\lambda_{t}\frac{\partial C_{t}}{\partial\sigma_{\ell}}]+\frac{\tau^{2}}{2}f[\lambda,$ $\frac{\partial C_{t}}{\partial\sigma}]+\frac{\tau^{3}}{6}f^{2}[\lambda,$ $\frac{\partial C_{t}}{\partial\sigma_{t}}]+\cdots$ (21)
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ATM, $y>1$ In The Money(ITM) . , $z$ .
, Heston[1993] $\lambda’\sigma$, ( $\lambda’$ ) , $g(S,,\sigma_{t})$
$\lambda’\sigma_{t}a(\sigma_{l},\tau,y)S_{t}$ . $\lambda’\sigma_{t}a_{t}(\sigma_{l},\tau,y)$ $\beta_{t}(\sigma_{t},\tau,y)$ , $f[g(S,,\sigma_{t})],$ $S^{2}[g(S_{t},\sigma,)]$ , ,
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, ATM $y\in\{[-2.5\%$, 0%], [0%,25%] $\}$ 2 $Aa$
12% 26% 2% 7 , 14
. , (25) $0L_{t}^{l}$ .
$VOL^{\prime_{t}},=\sqrt{\frac{252}{(\tau+1)-1}\sum_{n\cdot t-f}^{l}(R_{n-1\eta}-\overline{R})^{2}}$
(25)
, $R_{n-1,n}$ $n-1$ $n$ , $\overline{R}$
. 4.3 , $\nabla EGA$, \iota \,
, $\tau$ ( ) [28-32], [4347] 2 , $KL^{h}$ 12% 28%
4% 4 , 8 .
(12) $\Delta_{t_{\iota}}$, . $\Delta_{n}$
SV , BS
(26) . , . SV BS
, .
(Bakshi/Kapadia(2003)) , = BS SV
}f\hslash \acute
$/\downarrow\backslash \text{ _{}\hslash}$
$\Delta=’\cdot rr\ovalbox{\tt\small REJECT}\frac{\text{ _{}\ovalbox{\tt\small REJECT}_{1}}\overline{\tau\backslash }\text{ }}{\sigma_{t,t\star\tau}\sqrt{t_{n}}}\log(\mathcal{Y}_{n})+\frac{1}{2}\sigma_{\iota+r}\sqrt{t_{n}})*\iota$
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, $\sigma_{t+t}$ GARCH(I,I) ([I] ) GARCH .
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5.3.1
1 , . , $y-1$ ,
$E,(\pi_{J+t}),$ $E,(\pi_{ij+t}/S_{l}),$ $E,(\pi_{lt+r}/C)$ , .
1. 225 .
$-10.0 t\sim y-1-7.5\%\frac{E,(\pi_{\prime*r},)(\text{ })}{14-3031-60ALL,-5.t8-14.050.79}\frac{E_{l}\langle Jr_{\iota l*t}/S_{l})}{14-3031-60ALL,-0.00*-0.13t-0.10X}\ovalbox{\tt\small REJECT}^{E_{l}(\pi./C)}14-3031-80A\perp.\pi\langle=0-46.73\%-t036t-2l02\% 54l$
-7.50% $\sim$ $-5.\alpha-13.94$ $-43.27$ $-32.03$ $-0.13\sim$ -0.30% $-0.29\sim$ $-57.64\backslash -8t.28\sim$ -59.91% $7\ovalbox{\tt\small REJECT}$
-5.0% $\sim$ -2.5% $-\{7.24$ $-49.53$ $-37.39$ $-Q$ 16% -045% $-0$ 34% $-50$ 29% -52.73% -51.83% 71%
-2.5% $\sim$ O.OS $-4\bm{0}.24$ $-54.86$ $-49.31$ $-0$ 36% $-0.5\alpha$ -0.45% -82.00$ -33.96% $-52.19\backslash$ 79$
$0\Re\sim$ 2.5% $-28.98$ $-30.31$ $-29.77$ $-0$ 26% -0.27% $-0.26\sim$ -43.40% $-8$ 97% -22.51% 74%
$2.5sim$ 5.0% $-17.17$ $-23.74$ $-20.99$ -0.16% $-0.2$ 1% -0.19% 1888% 564% 1112% $7\alpha$
5.0$\sim 7.5$ $-t3.13$ $-12.58$ $-12.80$ -0.12% -0.12% $-0.12\sim$ $-4.43\sim$ 2.31% -0.31% 67%
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$ffl22528-32da$ VEGA $43$ y ption 3. $S\ P50030d- y$ VEGA $4$ n
$\ovalbox{\tt\small REJECT}\vee 0L\overline{\Psi 0\Psi 1}\overline{\Psi 0\Psi 1}12t^{-}16t0.119- 0.070.118- 0.0l$ $\frac{\vee 0L\overline{\Psi 0\Psi 1}\overline{\Psi 0\Psi 1}}{8*-10X0.046- 0.180.195-0.36}$
$16\%^{-}209t$ $0.231[2.58]**- 0.86[-079]$ $0t97[1.8\dagger$
$*$
$- 0.77[- 036]$ $10\%^{-}12\%t$ $[122]0.0t8$ $[-lt5]***-0.06$ $[238]**0.07[- 1057]***-0.1l$
$t$ [2.89] $***[- 0.97]***$ [t.79] $*$ [-5.23] $***$ t [$0.zo3$ [-1.02] $0.75]$ $-2.05$] $**$
12%-14N 002920%-24% 0.300 $- 0.19$ 0.002 $- 0.41$$-0.78$ 0.129 $-0.68$
* 10% , ** 5% *** 1% . $t$ [047] $[-869]***$ $[t95]**0.l21$ $[-5l0]***- 0.86$
18%1 [-0.t7]-0052 $[-|.09]*- 0.l7$ $[1.90]rr$ $[-\iota.15]\iota r\iota$
2 , 2 .
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2) \Psi 1=0 , $1<0$ , .
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, .
3 , . .
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